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(54) METHOD AND APPARATUS FOR PLASMA ETCHING 

(57)Abstract: 

PURPOSE: To carry out a highly accurate processing, by a 
method wherein a gas is introduced into a vacuum container, 
and a magnetic field is overlapped with the electric field 
between electrodes to induce plasma, and then a part of the 
plasma particles is employed to etch a substrate or thin film 
disposed in the gap between the electrodes. 
CONSTITUTION: A stainless steel container 1 is evacuated 19, 
and an etching gas is introduced 27 thereinto. An Al plate 20 
(made to float, if necessary) as one of parallel electrodes, a 
cylindrical Al parallel plate electrode 21 supporting a mesh 
electrode 22, and another cylindrical anode electrode 23 are 
supported by a quartz cylinder 23\ A sample 25 is supported by 
a holder 24 which can be cooled. The holder 24 cna be set at a 
desired potential and has a variable distance (d) from the 
electrode 22 and moreover is supplied with a magnetic field by 
means of an electromagnet 26. In a high-vacuum region, e.g., 5 
x 10-3Torr P the electrode 23 is taken as an anode, while the 
electrodes 20, 21 and the holder 24 are grounded, and the 
distance (d) and the gas flow rate are properly selected. 

Thereby, the total current from the anode and the substrate-ground current largely change in 
accordance with the magnetic field intensity. Accordingly, it is possible to select anisotropic and 
isotropic etchings with a small gas flow rate. In addtion, selection of the voltage applied between 
electrodes permits the kinetic energy of ions to be set at will. 




the 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision of 



http://www1 9.ipdLncrpi.go.jp/PA1 /result/detail/main/wAAAVSaidsDA35803241 7P1 .htm 2006/08/29 



Searching PAJ 2/2 v 

rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.gojp/PA1 /resu!t/detarl/main/wAAAVSaidsDA35803241 7P1 .htm 2006/08/29 



© B^mftfFfT UP) © 4# IB « ft Bfl 

© ^ m 4# rF £fc $8 CA) Hg58— 32417 

©Int. CI. 3 J£3Ui5^ /frtSS#^" ©ftffl HH?P58^C1983)2 H25H 

HOI L 21/30 7131— 5F 

6 JO 



« : Bg56— 130187 
@ti3 m HS56C1981)8^210 



ri*ff**nxioo6»«i«TTt- 



93 SB * 

1. % 93 © £ Ik 

&t t s * *C /f * * * A-T 4 *£WL t F*3 

s*itft£is#*c * ^flft?f*]ai3e«i: u-c«ne*«w 

i:^ m Ef^r «*TB K S tfi * J* £ £ ft ft ft 



(3) JpfrlfclI*«fcraU*tt*-£*^ tf&oWfll 

«) ¥«S£**fcK*<a:£fc#-t* E. o 4h © * 

OttHKMlHCit©^**^** ^ ^ & « «, 
(5) L.3fc@2*f*3*ts Y Bfc * * « & 

*4^ui«:^atti gff * © « m m fe) « 

geftO^^^^^y T ^ F fee 



-67- 



3, ssw&ftffi * & m 

& * p 7 < * *- x ^ J* ft ft t>&K r 3 <i * * t 

* *«*'J^<49tU, * *l ft # * ^ * 

=x sfe « ^ JI5 , ¥*fc&tf*£fttt 

mmmv = v *• >> r t Lxn&mR* mv*it * =■ 

„ h ^. y T jT K ft v X K 7 -f x -r *T W jft ri* £ 
»« iffl^^T 0 ^^^^:^^^^^, 2) j£ jffi & * 
^"tt^^^^^y^^^fcfe* 4)7 * a* v ^ o <\ 

S I . 5 I0 2 , S I 5N4 , PSO * ft £ ft *C ft * o L 

* A- >ttttft30SffftfcftftJtStt C - l Terr ) -C 



JiM 5 8 -324 17(2) 

te^vi-^rtiiLvXffimir* v r turn 

^ s ftJI'^-xoAilctlftttftJFiPdA, - ^ 

^afttT't ^ pft£0ft*3lft£fllV*1&Vitt 

m^^E^-rr^, * 7 * -* i&r z & z t 

* r m & © 21 bp al iRifc^te < 31^ ? f 
^ a * # * * < ^ ^i*ici^f<DMit 
2)n a^/^-yoaiffii l -t * a « 

$ ft T n * hV? -f^y.^v^JS^t:, ¥ fr ¥ # ft 



^ m ft © «EP« 19 X * * o lliT*'<«TtOf« 

£0Vttl-J:lCflf4»ii.fe£Ctt-tr&&, 4(113.5 6 
'"mHs ©ffi^asfftSS-c'jigplEft'z ft CFT il« 1 O 

l±i,f / ^^^oilA^i:? . ' 8 i± » ft ft -c * 

* * * f & fc " & £ *f * BE * rfffi < , tfffl ? 

^ * a- tc x^^^te^y^y^icanjt* f^-^ffl 

' A 16 IE L'Br o < M ft 4 ft «n ai x o * a « ^ r £ u 
r ft % * w ?c sn is ^ & * n r U £ „ l- ^ l * # b 
*«i£^frc^^^^s^ * ^ * - * & x m&z *i 

L«<X*©!WaM*ft;*L^#ftj£0rfcj>* x 
tCAiic^L--C^^*^^"-^„ h £ & £ /fc K: 

* < ^ ^ ^ *! ^ * i> , mm_<o s f ^ t < + ^ * ± 



-x t * m k * * x "v* ^ * < * *m *..tc j: 4 m « 

1 1 titlt$gt*ffi*C^^t AjfeJ6 0*S'/^T 
^ tc at * 4 j$$t p -c ^ 5 0 1 2*i^^i»A^T> 

Ut*3 VibffKi 5rf;©tfk:fix -t o ft « jc 
tt#«fcOj^^Kfit?j*f?:^|> * / - r ft ft t tt t 
^' ? <S> if& ft -f ^ 1 6 tfaiii^^ 5 t ft « 

ftl 5 tt JS ftfe * ^ T V* r ^ fig s it ® H; 1356 
MH« T * ^ - K IC 81 *p 3 n -t: V% * • 4=^s5feKli3 

ft * © — ft M J£ j) t Jnl«**st Cfi//^^o 



-68- 



*55^tt, £ £ < #r&4.£ fir 

mmr.^m^ r 9 <\ *• * + -* * mw.*.tf r * * 

2 ^^r*f^©i*Atf> 2 0 fct — # © «F 

* r * -C * * • 5t*«««ti&*icrt; DTTW««*C 

S^-f^ f 5fC4^t^* 9 2 1 *i ¥ *t « ffi T ffi 
Otflsin / ? v » ft * fi 2 2£3i;t*ntt# 

t t> £ A, t © W # tt © ft* * i~ h R IK T 



ttfSlE35S-32417(3) 

m&fttef££©f£ttKj&5tT:g&J: 5 frt * 0 t: 1^ 
4 . 31/ * ^ # « « 2 2 k&&& * r - * 4 

O U :^£ttHW©1WWft©AJ6*J*LT**. 

£4 b ^ A fi © * « ■ ic gs & « « « « M r , 
UT*©a^#i&*afc*iifc«*sJ6«ic-5> ^.-c as -< 

jR3 - i'wic3!rj**jS!J a* n k m & * tl & 

£ 5 K * ^> T ^ £ * 3 l'W: 1$ 3 1 KRIfft 

?L T £> & o & & « 3 1 2 2 0 « © T 

^ - f A jj t Ufco 3 2tttHlftO<feSts *6 £ © 
¥ ?T I* 8^ ft * ^ S IS^n * ^ A * * « 3 

^tt*©^fif Hit • H«© 



T£fl©P9J^Sfltti£&2 2 0 »#T5H7L(±2 0 O"^ 
tU^fco IH] tfc & « 3 MiK^f ^^K'^ * 

ft » 3 4*±tt^2 4O«*0* ft @ 2 3 0 " * , ffi 
£ 1 0 0«(DR»^llSiafTTAi ^ » ^ £ ffi 

At 3 0 fc.»D*SfcWffiM«:jlEL.* *■ - Y '* 

m M E m ft » 0«HE^t 0.0 0 5 Torr (C 85* & 

f). 0 6 W/<*,2 PC ft £ :T £ ( Jt © > » » *fc * _fc 



^ ^ ~ h 4 » w l SB 4 ia© #js»t » w«fli^ t£is 

f IWItft 1 0 0 mA i Jt^Si.N r ? x ■ P fig 

Kraic»«i*ffi©#!jVi©*fE*«*i'* t £ rt 3 ft ^ 

. 36 # - ^ 7 ^ K"M*flE»iy*Mt«t*©IUI©« 
16 * *C fR a tr t t©^*^^-^^ ^ ^ p - * 

* &c ^ ^ * . x»*m«^b0Jt^ma^ciHta 

- ? * * ^tttt^K 0.0 0 5 Torr© J; ^ 

fiHl^_ tfflS 5 0 Gauib "T 5 0 niA^x 1 0 0 C>iia> 
TB0 mA.fc**.^&©ffiTtt|*«*«*CiEWflE 



-69- 



fflx.ttiiftt£+2 o o v -r m «i « ae 

2 5 0 V t SfSP]^4^15^^t,^N 

ff^flfc«ffittFsj«fa-Tr£ < it 2tt © « ft: # ^. a 

4* & * K *f L + l 0 o vo«^^r#^tfl6^i:^jtfe 
»ffi J «BE£L-C+4 5 0V s ffi^lOOG, 
& 0.005 TarrOTTai^B^t^i^^i 

* # « £ £ U , ffil5ft£««EftK J: 

UH^y^4 * it * 

& i: © fl) T tt , Mnfc*^-&m*«IA*X/*y 

T^te^K^tt-r^^*^ 0-«;j5R * *c * 05 a J& 



J*/fflG3 58-3341 7(,4) 

tt£tf*7 h :'i':*«!©Jtg&&?, 4 0 f* fi£ ftfc 

3 90#f£tp-trfc£ 0 4 1 & ?>* 4 2f±y ^ * $fc 
4 3 t±^J£tfRfS&#«ra«t£-C> 4 4 fift 

J& L. , *lllB^^*'^*fc««4 1 , 4 2 |iC #J fa L it 
S«f^^^-4 SAC/ 4 6 ±K:f zJ^ftit 4 7 

P * & t t & t * & » 5ot±»jtfgeiKJffirJS 
-* -cnnr - h 2» & « s m o 



-f ^£W^*^JBfcfT;3:^fc<> ffl ;tr * ft C 5 F 8 

T BE ^ id 5 X 1 0" s Torr T^lf|2 3 K fl A tt 
+ 5 0 0 V v jK«*«2O&02l 

a, - 2 4 t^ftltHifSlfii2 1 2* 
ff****/-2 4 OlVriK^ 2 0 » t * BE ft * 
3 0 SCCM\ WM^fltiUTSOmA ( 

ff 5 0 0 0 X/m IftOXy^^^^^f h rt* f§ b ft * 

ft S i ( I? 3 0. 4 )^ j&Sfc ft f7 * ^ 

* > ^ ffi * ^ t U -r + iff ?§ & t & *t 03 6> 

* bir#vf*ma&m* mm-* 

Si0 2 fc* PSG T a- $ » a J*e> P^*f * y 



cci 4 1 as bcis ^ ne^n * <. 

£ © 48 * ^ zs ? %$<0 if x^-ftoft^tt^ff 
t C5tC^^5*lSfeJ&^i*|ttx , ^ ^ ^ © 5fe 

i> U A, » ^ V a - /u j& jfctt ^^r r ^ ^ ^ 

©lE*S!A-&*tc J: i? -f ^> j ©^jeji^A'^- 

4, EW<Z>ffii|t3fcSfci£ 



»3««;**W©*#fttf«ifcEU 
»4Btt#****K:ffllAfcfcil»JifcflU 

ia -r * & « 

i *» T *? « m * 2 »■ Jfc ft * * , 3 «. * * ^ >- 

& 4 •» « js at « asu s » e .« * * « > i * 

8 ft ft * % 9 - ^ yp A f n i 0 •■* * 3£ * « x 
i i •» ft ft p > i 2 »■ if * m A « ^ i s «• * y - 

r v 1 4 - T ^ - F ^ 1 5 ■» « * x 1 6 »• ffi if 
*f V ( 7 ^ I ^ ) » 1 7 -» ft 1 8 -» Ht ffi « » * 

i 9 - ft ft □ s 2 o •» ¥ fr « ffi © — # , 2 i »• fl& 

22 2 3 n ffi =fc * ft n 2 3 ' 

S tfffttiAOE^PJtt^ 2 4 •» * A> 
^ - H 2 2 6 -HIiBh >2 7 * * 

Af. 2 8 ■« iT 7 ^ ^ t ™ \ 2 9 »• ft ft P * 

3 o *r * w A * * n-TfflHfi» 3 1'- 



,M ?°^^«^ 3 1* *" T fl P£ « ^1 ffi 3 I K Bt *t /c 
MP, 3 2 - flbSOTfiftffitffi* 3 3 * " y 
, » *t « « % 3 4 ~ » * * ft * 3 
3 6 »■ 36 « v 3 7 .» ft » « ^ ^ 3 8 » 

3 9 Jt ffi ® «K 4 0 «■ ft ft P % . 4 0 ' •» 4fc ft* x 
7* > 4 0' — ffc H ftc v 7*% 4 1 , 4 2 •» ^ * » 

4 3 *"»'ffi*ftJ 4 4 ttffo W Sfc 35 * 

4 5 , 4 6 4 7 — & ^ „ ^ & 
3* *4 ^ 4 8 r 4 9 -» ** - h ** A* 3T x 5 O fiSt « O 

& s 5 i •« <-* a - * - 



m a m » ^ S3r- 



m i si 



- «SMBS58-32417(.6) 
% 4 M 

m 3 m 




n 




e 6a 12. 8-JEJf 



Tfefc *TtT IE ( ft JS > 



55 ^gfji^ nai87 * mm m 

52-32417 mm U ^ l-R 25 B 

§&?T ^B8WHP^4S 5 8 - 3 2 5 



I n t , C 1 , 



H01L 11/81- 



auras* frftwm^ 



T 3 7 6 - 5 F 



«*U 63 ^ S £ 1 6 fl 



W^jftflr rai it « 



i. 

2. 



* # © #i ^ 

& in & * ms 



3, *ti £ * *r * # 

f£ a? 

-re £ 3f 

4, « *i A 



ttJMffl' 56-130187 

(582) «Tflt»*j«*«3^^4h 

# Pff tit 



(6WJ) #5E± fl- If fit f9 

TO* 03 (431) am is c«£tf 



* iE <o *r * wm&£jc 



£ A- IT IE 



kffittSftfc tff SB * 8 <B * « 

ttftmatLmmKttn?? xvtmmzik. Mrs 
C2.) ttffinaAtf atrsc 

- *f <D *F .ff ft ffi * m BET IC * 0 at ¥ *f * flL & # 



(4) ¥*7Bf£*fcfc:*{4*ft&^A.. 



-/- 



«T 63. 12. 8 



y * V if # & , 

& *s V ? 4 v * > #Vin & V ^ 4 x. ? * 

«ffH®A??>^£ Lr ft££ ia ftJliV>&*J: 

3> hXyf Viffc^-, TK ^^ £yf ^^^^^ 



**>£f<B4>*:^:cy^>$fft$7$;.3 

*F*f¥tttttt ft Iff v> ft Si J* ItlSK 

IHf Xv ft f»j|frU¥fi HEffiJtfclB^fcttt^ ft 

its, 6T?^"r*^ifm;y>ic>fr*m:^5* 3 

U £ Otttt-l JilC|E*4LfcKlt-e*6. 4 fit 

* K 9 -r * ^> ^ ffttttasjfcff) x 



«*4)ffV^fc^5X7i4i*>^j». 2);«jtf&ft 
I Torr) T?^V^A*^E-^aVi:?fca^, — ft 

— # 3> <b x i# > 4f tft-c $ ^ or> ts? 

ttfc-ex * * V in? * * J; -i ^ b/L*i <B^. 

Ay if sSSpf ft i as- , fc » ^ frX » * „ 



-c^53V, *iftttxv^vef^ff**>*x}!»«. ^ 

X#KAaK#bT&:fl-te,5WI/-3fy hftWSfe 

ft a^&^r«ft«f|ft3K« «vt^« , &2isuai±*fj» 



% 63. 12. 8 



* V - K * «. Js t « * ft . jfi0L-C*3#l 



i:taAoI*^n. 27(± x * * i/ 'S a Atlf, 
zoi±r tft¥ tf & to ft x* v xlH4Stf 

Jtt 15 "C 1i£ 5X f» ^ » 21 tt 

•f« 23! <& w «-e »miB ffi ft & * © t? * m *: ** w « 
fate & a * ft t? M tfi-e* a - 

^ot^s. x * v f zL«m«22ii fines 



ja T * <& « W « !» * Jft .« 2* MC « K ^ n T 3® -< 
28l*FEt£4Op«0> # ^ *s<JUiS+ 29fct 

j% »c /fx y ii*^c*smii«Ma n s J; h 

r ^ 3 - t> Ait i: t/fe. .32ttH*eo AJSIT?. SID 
240*- * f rt«230«i * l00»<OH«itt»« 



4*- h^;v^38<BW# «:- H« l/Tffi 
« « k. Mf SB » « * ffi 3 4 ^fc 4) m » * |H - 

# — 35 2; y K PB *C 19 IObA^O At ft 



.3- 

(■rsr 



63. 12. 8 «f 



;K^-35fc , 5T ^ > K?!5<0 1ft/3 3t tt 
« 1**3 ICO.OOSTorrO 

e ji r** < ae-ft-r a - so a*™* ^ 

se » sa - n <r> vtfn * » « nt in a 

^ t± iE & tt a <o « & # it fc-y s » «; & k c 



+ 100 v ro flUfe * 4f * T f*¥ff fcflslKIS & *S*fi I* , 

mmnm * +4sov . BSiaoGauu, 

fill ¥ It I3f « « « « T « -f # V 2/ - X O e A ic 
JSU-. ««tf» * iw a £ &ta« Mi > y 

&t*J»1*3Sflftf« fc-r> Sfi^ J*. lH^ftWn* 

4f * m b is k a+\ » sateen 

T39i±«?L tf x r- v !✓ x« <o*c&ftm-e. 40tt#; 

tt *K V St 0<i& EI IS ^ ^40" K 3* # * X=&# 



43»«i«P?fl5«»«««T?.44tt^i5««ST? 

ttE-tttf) * 5* f ;*tt*tE41 f 42*»ffi« 
«H3rWK*rx»Atf51fcAUm*«;tf:xfc*AU 

4 6 ± ic 13 ti, * « 4 7 tc ^ ^ X ft ^ ^ m ft ^ - y 
^-45, 4St :*3BL* left V .44 b , Sttefc^^^i 



t? * 5 c t tft>fr-* it, xi©n»u^xnixy 
f y^ivx^tur + d i # ^ c # m 6 a* 

wrsiOprKK psok, 7^/ 5 zi^ Ai© K -r 

7L li c C < 4 i; 7&»B C tf 4 



U4) 



* % CO "C fc 45 . 

4. HffitturJUfcaaiB 



© 63. 12. 8 ft? 

ffi i H a: |« * a 2 « & y r 0 * ^ :/ ^ y * > *r 
3 - »x * * > *f 4 ■» 

ft „ S , 6 — Tfc *fr # , 7,8- 
JfeSttt, 9, 1Z, 27, 30 •» 
10, lfi r 39 - ^S^FKI, 11. 19. 2g, 
40 - «l*$la, 13 - ^y-K, 14 -« 

r / - k, 15 *» ntm. ifi »• *fi*^f^ 

f . 17 - ft*. 20 t 31 

«• Tig JpttttlGmtt, 21, 32 - nfl# 
O & <W^Llf^ye/=x.«flifli<35^;i>^ 
— >- 22, 33, 41, 42 — * y a 4*1* 
ft. 23 » niflf***ffi. 23* »- *8323 
fe«l?ftftAOS«fll5. 24, 3S, 45, 
46 * — , 2S r 36 •» 



31' ■» /WrttAff, 31' - ^««E« 
««3llcflt tffcW p, 34, 43 -» KftflSS 

37, 44 .« #»5*»*H, 3* -» 
/b^. 40' - i£AC?tfv><\ 40" - m 
&U#*7* 47 » ftfe y * > ftt*k 
48, 49 - y-hA;^, SO •» JSC WW 
^*J&, 51 •*» — X. 



